Differential timing and control of noncrossover and crossover recombination during meiosis.
Unitary models of meiotic recombination postulate that a central intermediate containing Holliday junctions is resolved to generate either noncrossover or crossover recombinants, both of which contain heteroduplex DNA. Contrary to this expectation, we find that during meiosis in Saccharomyces cerevisiae, noncrossover heteroduplex products are formed at the same time as Holliday junction intermediates. Crossovers appear later, when these intermediates are resolved. Furthermore, noncrossover and crossover recombination are regulated differently. ndt80 mutants arrest in meiosis with unresolved Holliday junction intermediates and very few crossovers, while noncrossover heteroduplex products are formed at normal levels and with normal timing. These results suggest that crossovers are formed by resolution of Holliday junction intermediates, while most noncrossover recombinants arise by a different, earlier pathway.